Objective: Accurate perceptions of weight status are important motivational triggers for weight loss among overweight or obese individuals, yet weight misperception is prevalent. To identify and characterize individuals holding misperceptions around their weight status, it may be informative for clinicians to assess self-reported body mass index (BMI) classification (ie, underweight, normal, overweight, obese) in addition to clinical weight measurement. Methods: Self-reported weight classification data from the 2007 Current Visit InformationChild and Adolescent Survey collected at Mayo Clinic in Rochester, MN, were compared with measured clinical height and weight for 2,993 adolescents. Results: While, overall, 74.2% of adolescents accurately reported their weight status, females, younger adolescents, and proxy (vs self) reporters were more accurate. Controlling for demographic and behavioral characteristics, the higher an individual's BMI percentile, the less likely there was agreement between self-report and measured BMI percentile. Those with high BMI who misperceive their weight status were less likely than accurate perceivers to attempt weight loss. Conclusion: Adolescents' and proxies' misperception of weight status increases with BMI percentile. Obtaining an adolescent's self-perceived weight status in addition to measured height and weight offers clinicians valuable baseline information to discuss motivation for weight loss.
Introduction
Rates of childhood and adolescent obesity have increased over the past 3 decades. 1 An estimated 34.1% of adolescents in the United States are overweight or obese. 2 Obese adolescents are more likely than their normal weight counterparts to suffer from health issues including obstructive sleep apnea, metabolic syndrome, diabetes mellitus type 2, hyperlipidemia, orthopedic issues, asthma, and hypertension. 3, 4 Obese adolescents also have higher rates of emotional and social problems. [5] [6] [7] The negative effects of obesity accumulate over the life course; thus, intervening to address behavioral patterns that contribute to obesity in young populations is critical. 8, 9 Understanding the concordance between an adolescent's perceived and actual weight classification provides insight into the risk for a number of health behaviors and psychosocial outcomes. Previous studies have shown perceptions of being overweight during adolescence to be associated with mental health problems, 10, 11 suicidal thoughts, 12, 13 problematic behaviors, and disordered eating. 14 Even more concerning is that adolescents with altered body weight perception may experience more problem behavior than overweight adolescents with an accurate body weight perception. 
164
Bodde et al These correlates of weight misperception have been commonly studied in adolescents who are normal or underweight but misperceive themselves as overweight or obese; however, few studies have explored the correlates of overweight and obese adolescents who misperceive themselves as normal or underweight. Overweight adolescents who misperceive their weight status have been shown to be less likely to exercise or restrict calories for weight control compared to overweight adolescents who accurately perceive themselves as overweight. 16 Just as an underweight or normal weight adolescent who misperceives his or her weight status may be identified for behavioral or mental health counseling, an overweight or obese adolescent who misperceives may be a candidate for weight loss counseling.
Emerging evidence suggests that there is often a discrepancy between actual weight and perceptions of weight; 17, 18 this discrepancy is more pronounced among overweight or obese individuals. 16, 17, 19, 20 Accurate perceptions about being overweight are an important cue for behavioral change and are associated with motivation to engage in healthy behaviors. 21, 22 Few studies have explored the behavioral correlates of overweight and obese adolescents who misperceive themselves as normal or underweight. We aimed to determine whether the perceived body mass index (BMI) classification is consistent with clinical height and weight measures, and to explore health behaviors among overweight or obese adolescents who misperceive their weight status.
Methods
We analyzed data from the Current Visit Information (CVI) -Child and Adolescent Survey administered in 2007 to all patients or a proxy prior to clinical visit in the Mayo Clinic Community Pediatrics and Adolescent Medicine or Family Medicine departments in Rochester, MN, to assess patients' perceived health status and lifestyle. Our analysis focuses on adolescents aged 12-18 who authorized use of their medical record for research (n=2,993). Perceived weight status was assessed with the question, "How does the patient describe their weight?" with the following response options: very underweight, somewhat underweight, about the right weight, somewhat overweight, very overweight. We combined the first three categories into "not overweight". Covariates included age, sex, patient vs proxy report, weight-related behavior ("Which of the following is the patient trying to do about weight?" -not trying to do anything, trying to gain weight, trying to lose weight, trying to stay the same), and reports of physical activity, television and computer use, and dietary behavior.
Clinically measured height and weight, obtained within 3 months of CVI completion, were used to calculate BMI percentile rankings, which were further determined based on Centers for Disease Control and Prevention standard growth charts. Accordingly, adolescents in the ,85th percentile were classified as not overweight, 85th to ,95th percentile as overweight, and 95th percentile or greater as obese. Comparing the growth of children via BMI percentile rankings is more accurate than BMI in determining risk for health problems. 23 Unless otherwise stated, self-and proxy report of BMI classification were combined. Self-reported weight classification and BMI percentile were compared to determine the percentage of cases accurately reporting weight classification. Demographic and behavioral characteristics of adolescents who were overweight or obese but misperceived their weight status were compared with those who accurately perceived their weight status.
The Mayo Clinic Institutional Review Board approved all procedures.
Statistical analysis
BMI percentiles based on the 2000 Census national population estimates were calculated using SAS software code from the Centers for Disease Control and Prevention. 24 Demographic and behavioral characteristics were compared across percentile categories using chi-square tests for nominal data, analysis of variance for age, and Kruskal-Wallis tests for ordinal characteristics. Self-reported weight classification and BMI percentile category agreement was assessed with κ-statistics. Logistic regression estimated independent associations of demographic and behavioral variables with likelihood of accurate self-assessment, where "accuracy" was defined as agreement between self-reported classification and measured BMI percentile category.
Demographic characteristics and health behaviors were compared by accuracy of perception for overweight proxy reporters, overweight patient reporters, obese proxy reporters, and obese patient reporters. Patients whose clinically measured BMI percentile ranking was at or above the 85th percentile (eg, overweight or obese) were categorized as "misperceivers" if they self-reported their weight as "very underweight," "somewhat underweight," or "about the right weight." Analyses were performed using SAS version 9 (Cary, NC). 
Results

Measured
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Correlates of adolescent weight misperception overweight or obese. Demographic characteristics and weight perception status are given in Table 1 . Nearly three-quarters (74.2%) of adolescents provided an accurate self-assessment of weight. This agreement is 39% more than what would be expected by chance (κ=0.39, 95% CI =0.36-0.41).
As shown in Figure 1 , females were more accurate reporters of weight than males (κ=0.43, 95% CI =0.38-0.47 and κ=0.34, 95% CI =0.30-0.38, respectively). Younger adolescents (12-15 years of age) were more accurate than older adolescents (those aged 15-18 years). Proxy reporters were 94.8% correct for not overweight, 39.5% correct for somewhat overweight, and 16.6% correct for very overweight. Self-reporting adolescents who were not overweight reported 89.2% correctly; in the somewhat overweight group, 40.5% reported correctly, and in the very overweight group, 20.5% reported correctly.
Multivariable logistic regression analyses using a forced entry method of variable selection including the covariates, described previously, demonstrated that the only significant predictors for accurate self-report of weight were BMI percentile (P,0.0001, reporting accuracy decreases as measured weight increases) and daily servings of chips/French fries (P=0.007, more servings corresponds with a more accurate self-report).
We compared demographic and behavioral correlates of overweight and obese adolescents who misperceived themselves to be "about the right weight" or "underweight" (Table 2 ). Misperceivers were more likely to be male (P,0.0001), less likely to be trying to lose weight, more likely to be doing nothing or trying to stay the same (P,0.0001), and reported more days of 60 minutes of physical activity (P,0.001).
Obese misperceivers were less likely to try to lose weight and more likely to be doing nothing or trying to stay the same (P,0.001). Misperceiving proxy reports of obese patients were more likely for male patients (P,0.001), less likely to be trying to lose weight, and more likely to be doing nothing or trying to stay the same (P,0.0001), and were significantly more likely to report more days of 60 minutes of physical activity (P,0.05). Proxy misperceivers also reported less fast food per week (P,0.05).
Discussion
Observed disparities in reports of weight classification and clinical BMI percentile suggest that the more overweight the adolescent, the less likely they (or the proxies) are to be accurate regarding their BMI status. Less than half of overweight adolescents considered themselves overweight or obese. Proxy reporters were more accurate than selfreporters, overall, but less accurate for the overweight and obese adolescents. Furthermore, overweight and obese misperceivers were less likely to try to lose weight and more likely to do nothing about their weight compared to the accurate perceivers, which is congruent with previous research. 16 Although not directly discernable from our data, one reason for the inaccurate weight classification may be the negative social stigma related to overweight and obesity, 25 as adolescents or their proxies may not want to admit their weight concerns. It is also possible that overweight and obese adolescents may also be less interested in health and weight issues, less willing to regularly self-monitor their weight, and less aware of their weight status. Regardless of the reason for inaccuracy, erroneous self-perception of BMI has multiple consequences for adolescent health.
Despite inaccuracy, self-reported BMI status can play a significant role in assessing an adolescent's self-perception of their weight. While adolescents were not necessarily accurate in their BMI classification, the majority of obese adolescents did realize that weight was a health issue. The discrepancy between obese and overweight adolescents in recognizing a weight problem highlights the added importance of targeting overweight adolescents for clinical intervention, as a larger proportion of overweight adolescents as compared to obese adolescents did not recognize their weight as a problem.
The consequences of overweight and obesity in adolescence are unfortunate. Overweight children are teased more severely and frequently than their peers, and the degree of victimization increases with the degree of obesity. 26, 27 Because adolescent perception of being too heavy has been linked with the widest range of problems, regardless of measured BMI, the negative consequences of overweight and obesity may be present solely based on an adolescent's perception of their weight and not their actual measurements.
In addition to assessing an adolescent's self-perception of BMI, parent perception of BMI is also important. Accurate parental perceptions of child's BMI classification may provide adolescents with the necessary support to recognize and manage weight problems. Parental support of behavior treatments has been found to be related to increased adolescent weight loss. 15 However, half of overweight and more than 75% of obese children were misclassified using parental estimates of height and weight, rather than at-home measures. 28 These results suggest that parents must first be made aware 
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Correlates of adolescent weight misperception of a weight problem before they can be supportive of their children's weight loss goals.
In this study, we found that for all the overweight and obese misperceivers, whether patient-or proxy-reported, the patient was less likely to be trying to lose weight and more likely to be doing nothing about their weight compared to the accurate perceivers, which is congruent with prior research. 16 This discrepancy could be a possible point of intervention for a clinician if an overweight/obese misperceiving patient could be identified and may benefit from a weight loss counseling technique such as follow-up with a dietitian or health educator, motivational interviewing, 29, 30 connection to community resources such as exercise programs, or enlisting family involvement in weight loss efforts. 29 However, a seemingly contradictory finding is that, although less likely to report trying to lose weight, the overweight misperceivers (both proxy and patient) and obese proxy misperceivers reported significantly more days of adequate physical activity than the accurate perceivers. It is possible that overweight and obese misperceivers are less likely perceive a weight problem with their body because they are physically active and feel healthy, or they may be more likely to participate in organized sports than those who accurately perceive themselves as overweight or obese. Furthermore, although the BMI measure is highly correlated to body fatness, it does sometimes misclassify people as overweight who actually have a high lean body mass (muscular overweight). 31 
Limitations
Data for our analyses were collected in 2007, and therefore are potentially dated. Future research is encouraged to track whether perceptions of weight vary over time or with shifts in population trends toward obesity. Other limitations stem from self-report of dietary and physical activity behavior.
Practice implications
Assessing an adolescent's self-perception of their weight also affords clinicians the opportunity to discuss any weight loss behaviors patients are undertaking. In our study population, 34.8% of overweight adolescents and 61.2% of obese adolescents were trying to lose weight. While adolescents may be attempting to lose weight, they may not be doing so in an appropriate or healthy manner. Some methods of weight loss seen in adolescents include exercise, skipping meals, taking diet pills, and vomiting. 32 In a nationally representative sample of adolescents in grades 5-12, higher rates of disordered eating were observed in overweight adolescents compared to non-overweight adolescents. 33 Even more alarming may be that dieting behavior can be associated with an adolescent's perception of themselves as overweight, no matter whether they are truly overweight. 34 Other research has shown dieting for weight control to be ineffective in adolescents and may actually promote weight gain. 35 These studies demonstrate the importance of clinical input and medically supervised weight loss in adolescents who are truly overweight. Self-perception of overweight or obesity in a normal weight adolescent should trigger an intervention before unhealthy and unnecessary weight loss steps are undertaken. Understanding an overweight or obese adolescent's perspective of their weight may allow providers to tailor their approach to weight loss discussions.
Motivated patients may benef it from a weight loss counseling technique such as follow-up with a dietitian or health educator, motivational interviewing, 29, 30 community resources for physical activity, or enlisting family involvement. 
Conclusion
Accurate self-and parental perceptions of BMI classification may provide adolescents with initial motivation to manage weight problems. It may be valuable for clinicians to assess weight perception in addition to clinical weight measurement to create opportunities for clinical health promotion. Identifying weight as a health issue and taking the necessary steps toward healthy weight loss requires recognition of the issues by both clinician and patient, adolescent motivation to lose weight, and education and supervision to ensure healthy weight loss behaviors. With these steps, we can incrementally tackle the epidemic of adolescent obesity.
